Core Patterns for Brine Wells No. 1 and No. 2.
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STATE b WEsT VIRGINIA

! \ /
DEPARTMENT OF MINES K///

OlL AND GAS DIVISION

WELL RECORD

Ly,

Permit No. MARS-135 Oil or Gas Weil _Salt
(XIND)
P
Company_Pittsburgh Plate Glase Company Casing and Used 1n Lot in .
Address__Hew Martinsville, W. Va, Tubing Drilling Well '
FarmDefenze Plapt Corporation  Acrea 225 oe
Location (waters)_Es_bank of Ohio River near Prootor :
Well No___2 Elev.710,0 1a Kind of Paf_ke.r
District_ Franklin County___ Marshall 13 .
The surface of tract iz owned in fee by_hﬁm_glm_cﬂlni m 892 | Sixo ot
_Address Washington, D.C. = s 8=5/8: 6,495 :
inernl rights are owned by. 8% : Depth set
6 Addresn 538/18 - :
Drilling commenced___Oatober 3, 1942 & A=1/2 6,859 | Pert. top
Drilling-completed ___December 21, 1942 2 Perf.bottom
ng{te Shot. From Ta Liners Used Perf. top.
PINIAGL L. £e ] VIaAD
eV - : \ Perf.bottom
—%Flow /10ths Water in " : - Inch «--—':—-— —
Mot o /10ths Mere, in " Inch CASING CEMENTED_XAL_SIZE_B_'J'ZB.No Ft2,000  Dau
'ﬂiﬂhe' 0.1 - ~XL Ft, LT 12-17-42
Bk Pridsure —be hr. - ~ 242 ppgr_ O INCHY:
_{;:b%i' i i ' ‘ , bbls. ist'34 hrs, COAY WAS ENCOUNTERED AT 2
,(a}?‘nahgwater feot. —feet ——FEET INCHES______FEET__ INCHE
Lﬁd&yfltar - feet NENPIE L . FEET _INCHES FEET. INCHT
s F ormatioa Color i Fop- Bottem Sieter Fornd Bemarks
Rotary” Table 0 .]_2.5
Clay® - Soft ‘12,5 28
Band &' Gravel : " 28 80
§§=¢.19 & Shellf » -8 b2
be-f e " | RA2 247
» h'm 1_"'.:.'?0
&;uﬁ.b & Shellé v 270 A0
Bard - 370 1)
.da.gg ¥ Shellg " " 880 " 640
? Y . " 'w m _
Caple " 700 809
Band & . e Sl
Shale . " 809 B2
sgnd Shell - " B42 " 880
- 880 920
mi]’ Shale & _ i : .
s e |
Shale &
Sexq . 946 980
Hard Sandy C
Shdo & L.i.me ] . 9% 1055
Sendy Lime ] 1055 1075




A=2

Organics and TOC analyses and comparisons for mercury ﬁond and
downgradient wells.

Purpose - To show that the impoundment is not the source of
organic contamination in monitoring wells.

Attached pages consist of the following:

] Page 1 - Summary of TOC and TOX analyses performed in
late 1983 and early 1984%.

L Page 2 - Table 2 of Geraghty and Miller report (December,
1983) which contains results of analyses done on October
19 and October 27, 1983, samples. (Note that TOC and TOX
values in this table are contained in the Page 1
SUMMALY. )

) Page 3 - Attachment III to state RCRA inspection report
dated November 29, 1983, which shows August 3, 1983,
analyses for downgradient wells GM-1 and GM-6. (Note that
TOC and TOX values in this table are contained in the Page
1 summary.)

o Pages 4, 5 — March 26, 1984, analyses (of March 23, 1984,
samples) of organics in the mercury pond influent. (Note
that these values are contained in the Page 1 summary.)
As can be noted, the organics content was quite low for
this sample. The Laboratory was asked to look for the
particular organic component and when the component is
reported as less than ( ), it is an indication that none
could be found due to background level noise (helow level
of detection).

Companion samples for the impoundment and the monitoring wells
were not avalilable in many instances.

For TOC the samples for 8/3/83 were taken as parallel samples
during the DNR inspection (under EPA contract). The data for
the 10/19/83 and 10/27/83 samples were taken as part -of the
Phase I water quality assessment at the PPG mercury pond te
explain the significant differences obtained under the RCRA
water monitoring program.

The Halo-Organic and Benzene analyses on the summary are from
two sources. The 8/3/83 figures are the results reported by
the EPA for the inspection mentioned earlier. The data for
3/23/84 were the results obtained by the Natrium Laboratory for
comparison with monitoring well analysis.



SUMMARY

TOC

(Analysis in ppm)

8/3/83
Hg Pond -—
GM-1 12
GM-2 -
GM-6 -—

Halo-0Org & Benzene

(analysis in ppb)

Methylene Chloride
Trans-1,2-Dichloroethane
Chloroform
Cis-1,2-Dichloroethane
Carbon Tetrachloride
Benzene
Trichloroethane
1,1,2-Trichloroethane
Tetrachloroethane
Bromoform
l,4-Dichlorobenzene
1,2-Dichlorobenzene
1,1-Dichloroethane
1,1,1-Trichloroethane
1,2-Dichloroethane
Monochlorobenzene
1,1,2,2-Tetrachloroethane
l1,3-Dichlorobenzene
Hexachloroethane
1,2,4-Trichlorobenzene
1,2,3-Trichlorobenzene
Unknowns

Volatiles

Aromatics

ND = none detected
Analytical method on

10/19/83 10/27/83
4.0 3.9
9.0 8.1
o 3.1
7.4 5.5
Natrium
Mercury
8-3-83 EPA Pond
GM-1 i GM-6 3/23/84
10 bl 11.1 4
ND < ND <1
.916¢1 1,60 6
25.&% &7 5%:4 <1
1.27 ¢*+ 2.1% <1
4,10 & 7.0 20
10.7 24,2 3.0
11.0 24,5 <1
28.9 26.0 3
3.40 5.91 <1
5.0 8.0 <10
10,1 153 <10
ND ND wil
.688 ND <1
25 .4 53.4 <1
ND ND <10
ND ND <10
ND ND <10
ND ND <10
ND ND <10
ND ND <10
<10
ND ND
ND ND

following laboratory report

A-2
PAGE |



SUMMARY

TOC

(Analysis in ppm)

8/3/83
Hg Pond -
GM-1 12
GM-2 -
GM-6 --

Halo-0Org & Benzemne

(analysis in ppb)

Methylene Chloride
Trans-1,2-Dichloroethane
Chloroform
Cis-1,2-Dichlorcethane
Carbon Tetrachloride
Benzene
Trichloroethane
1,1,2-Trichloroethane
Tetrachloroethane
Bromoform
l,4-Dichlorobenzene
1l,2-Dichlorobenzene
l,1-Dichloroethane
1,1,1-Trichloroethane
1l,2-Dichloroethane
Monochlorobenzene
1,1,2,2~Tetrachloroethane
1,3-Dichlorobenzene
Hexachloroethane
1,2,4-Trichlorobenzene
1,2,3-Trichlorobenzene
Unknowns

Volatiles

Aromatics

ND = none detected
Analytical method on

10/19/83 10/27/83
4.0 3.9
9.0 8.1
5.7 3.1
7.4 5.5
Natrium
Mercury
8-3-83 EPA Pond
GM-1 GM-6 3/23/84
10 11.1 4
ND ND <1
.916 1.60 6~
25.4 53.4 <1
1.27 2.12 <1
4.10 7.0 20+
10.7 24.2 3.0
11.0 24.5 <1
28.9 26.0 3
3.40 5.91 <1
5.0 8.0 <10
10.1 15.7 <10
ND ND <1
.688 ND <1
25.4 53.4 <1
ND ND <10
ND ND <10
ND ND <10
ND ND <10
ND ND <10
ND ND <10
<10
ND ND
ND ND

following laboratory report

A-2
PREE \
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TABLE 2. ]
RESULTS OF CHEMICAL ANALYSES CONDUCTED DURING THE PHASE I WATER-QUALITY ASSLESSMENT 0c
- AT THE PPG MERCURY POND 2
{all values are expressed in mg/l unless otherwise specified) oy
Total 53
Well pll 5C oC TS ALK, HOO Cl 504 Na K Ca Mg Fe bMn S!‘.O2 lig Ha/Cl —
location  (std, units)  (urhos/cm) {as Cal0.) {ug/l) E
10/19/83 Sample Set
&M-0 6.9 678 1.2 425 212 259 19 84 - - - - - - - - -
@-1 7.11 1158 9.0 650 602 734 18 <10 122 1.4 100 29 0.1 1.0 11,5  <U.5 6.4
@1-2 7.0 1355 5.7 758 596 27 19 <10 172 3.0 %9 23 0.9 1.7 13.4 <0.5 2.2
(=6 7.3 1050 7.4 635 207 253 61 188 97 2.7 98 16 <0.1 0.7 8.5 <0.5 1.6
Hg Pond i1.6 91625 4,0 85950 1424 1737 49000 1640 35200 19.4 13 <1 <0.1 <0.02 31.4 347 0.72
10/27/83 Sample Set
GM-0 7.1 719 1.4 485 202 246 27 84 - - - - - - - - -
@1-1 7.2 1178 8.1 675 599 731 42 <10 123 1.5 103 28 10.7 1.1 11.8 0.5 2.5
(34=2 7.0 1369 3.1 743 579 706 84 <10 203 3.2 92 21 51 1.5 13.8 <0.5 2.4
M-6 7.2 1055 5.5 610 202 246 69 177 X X X X X X X X X
tky Pond 12.0 61500 3.9 52400 5854 7142 29000 840 22000 17.4 16 1 0.1 <0.02 19.3 350 0.76
Mean Average of 10/19/83 and 10/27/83 Data
Qi1-0 1.0 699 1.3 455 207 253 23 84 - - - - - - - - -
G- 7.2 1168 8.6 663 601 '733 34 <10 123 1.5 102 29 5.4 1.1 1.7 0.5 3.6
64—2 7.0 1362 4.4 751 588 nzy B2 <10 188 39 96 22 3.0 1.6 13.6 <0.5 2.3
[@4-6 7.3 1053 6.5 623 205 250 65 183 g7+ 2.7%  98% 16% <0.1* 0.7 8.5* <0.5* 1.6*
Hg Pond 11.8 76563 4.0. 69175 3639 4440 39000 1240 28600 18.4 15 < <0.1 <0.02 25.4 349  0.73

- liot analyzed
X Insufficient sample volume for analyses

* value based entirely on 10/19/83 data -
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virginia -

s'cone_cted m August 3, 1983

A rTACHMENT I

Chemical Analyses

(Bnalyses in mg/1 unless O

Sampling Point

therwise stated)

Parameter @0 GM-1 GM=6

TOC 2 12 N.T.F.

Chloride 27 27 N.T.F.

Sulfate 121 N.T.F.

*Phenolics 1 4 N.T.F.
*Arsenic <2 20 3

Lead < .01 .03 .04

Barium .06 1.2 24

Cadmium .001 - 2002 .003

*Mercury £ .1 .23 .1

*Analyses in tll‘gll

N.T.F. = Not sted For

{(rnalyses in 'Pg/ 1)
Sampling Point
Field _

Parameter Blank 10 M1 Q16
Methylene Chloride N.D. 1.78 10 1l.1
1,2-Dichloroethene N.D. ' N.D. 25.4  53.4
1,1,1-Trichloroethane N.D.  N.D. - -688  N.D.
l,l,2—'1‘ric1'ﬂ.oroetha.ne N.D. N.D. 11.0 24.5
Bromoform N.D. N.D. 3.40 = 5.91
Tetrachloroethene N.D. 51.0 28.9  26.0
Chloroform N.D. N.D. .916 1.60
corbon Tetrachloride  N.D.  N.p.  1.27 2.2
Trichloroethene N.D. 7.91 10.7 24.2
Benzene N.D. N.D. 4.10 7.0
1,4 Dichlorobenzene N.D. N.D. 5.0 8.0
1,2-Dichlorobenzene N.D. N.D. 10.1  15.7
volatiles N.D. N.D. N.D. N.D.
Arcmatics N.D. N.D. N.D. N.D.
N,D. = None Detected

21



Chemical Division — Natrium
v LABORATORY DEPT.

L Rec'd.: 3-23-5Y ‘W.O. # RO

Type Sample: mtorturv %nzj Iﬁ/uenf Ha2 O Sample No.:

ST J
RRTI PPG INDUSTRIES, INC. yé

Submitted By: K Ll)a,/ born Dept.: Enviren vnbv\JE'a{

Report To: K. Walborn : Date Reported: __ 3 —2 & --‘3"{

Notebook No.: Lab 4—':‘/&/: book 1999 Page No.: &8

Analysis Required: A, -0, oFf specifc /'za/o—-oﬁamfc,s_-/- benz.ene,
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Lt , PPG INDUSTRIES, INC,
4 Chemical Division — Natrium
i" LABORATORY DEPT.

2 -23-9¢
Mevycuyy po-—nol In'quvwd— H,O
K. Wilborn

K LOcz.l \:)orn
Lalb -)C;Ie/'.

Date Rec'd.:
t Sample:
Submitted By:

W.0. #
Sample No.:

Envi Yo-rt rm w‘{a{
Date Reported: 2 '-gﬂ-f

&

Dept.:

Report To:
Notebook No.;

Beok 1499 Page No.:
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Perched zone water analyses (1981-1983).

0 Attached for perched zone Wells GM-5 and GM-7 - no water was
obtained at GM-3. Some of these analyses reflect testing for
background levels under RCRA.
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reG INDUSTHIES
Chemical Da'vi:ion_—ﬂn’l‘ﬁun

\fJo” I\/O. G M- 5-

.LABORATORY DePT.
Sample: Welen DepT. Ermv,
ubmined By:l/c/ . QJL!M
‘eport To: ¢ . Dorresnn DAaTe
L { / Nov [ Mavy | geo Nov | Apr Aug
ANALYSIS REQUIRED GUIDE LIMXITS Hizfyl 1991 | 1982 | (952 | 19¢2] 83 | §3

L VL | M HENT B2 N2 X 0t |7 Rt

4 pH v6.5-8.5 19 1raxr| 27 2|2/ 22in2 0z w20 72
e (Micro Mhoc) 730 720 215 332|768 A| 199 T
-f Specixic Conductance 25°¢ 720 130 X 700 250 Xx7| 733 2317% 2% ¥x&0
3 0.9 2t A3 L2] N0 L2132 3,1 |56 &7 He 4F
% ToC mg/ ¢ 0 g s3tise tzl gy 30 30187 8343 vy
120 Bo| 70 30 |60 Fo| 70 ®|lo 1o
TOX j{gffo Cl NHAxLHO| o 20| g0 260|160 18| 20 yrolpa 170
| c1 mg/ % V250 mg/2 39 72| 30 | 35 [ A1 | 35 | 29
?& mg/ 4 v250 mg/2 k1l &3 |15 4| ¢o| S22 47|59
i re mg/8 /.3 mg/2 <O w3l 4 | 24l 32 23] .2
Trn mg/% v.05.mg/2 O Le 4 1.9 rx | rne | 4.
Na mg/8 5191 46 | 3¢ | 130| H4S | 49 | 4o
! enol mg/ #! B2 ,02],006 |.003] .02 {,607
Asnq Mg/ 3l *.05 mg/245.mg/ 2 0S| ,0l} .005] e07),8065 005
Barp mg/8l *Y.mg/2+100mg/2 o | LHS ] 3 M3 27 |- WL
Cdm ma/f *.0lmg/24).mg/2 005| 0!l |.,004]| ,659] .0 001
Cor Mg/t *.05mg/215.mg7 2 <.0l ] 0l 01| 21| 0!
o ma/f *.05mg/2i5.mq/2 005 09 | ,006) .083| .020 oS |
By m3/% *.002mg/2+.2mg/ 2 10005 001 |.0806 | .,0001] 0005 | .0002 6002 |
Ser Mg/ 1 *.010mg/241.mq/ 005 | L0605 a8l ,e05] cas S
Agp mg/ % *.05mg/245.mg/ 2 005 | ,0l0]| 04| o11].010
Nitrate (N) mg/3l .10 mg/2 AE] L5 | d2 ] a4
F mg/ 3 *2.4 mg/8 o A ! ! !
Endrin Mg/ % *.0002 ng/2+.02 mg/, Jc:u;":z. .dt; 2 .oéo_?. .a;-oz
Lindane _mg/% *.004 mg/et.4 mg/ L Lot !l ,o.qoq .o<d‘r' 024
Methoxychlor ma/fl *.1 mq/L10 ng/s ooy | Sosl L1 | <y
Toxaphene Mmg/Y *.005 mg/2t.5 mg/2 003 ] .06 514005 | .ons
2,4,D mg/d *.1 mg/2410 mq/t ol o<, 1 | % ¢
5,78 5 g/ *.01 mg/%i). mg/L ?dl' 4.0'.' Lo fol

'lased on Primary. Drinkine Water Standards,



Chemical D} vision = HARTrwum . -
LABORATORY DePT. wWell  Neo GM- S

3 lecd: _ See Bects

Ype Sample;: YWelin, DePT. Erv.
2bmitted By:L/< + Dorsen
2portTo: Q _4QJ'U«-!M\- PATc
i [ " Nav [ Mavy | ‘Juw Nov | Ager Aug
i ANALYSYS REQUIRED |__GUIDE LIMITS g 1921 | 19¢2 [ 1952.|19§2] 8% | $3
| Radlum 226 pcizdl 5. peise ' B al sl ey i
Radium 228 pei /gl : ! I (1S
Gross Alpha pCi/g *2. poi/ . ' 2 |len || <2
Gross Beta Ci /2 * aoseém-rem;hr.r. <3 1< 7 |5
Turbidity J&T.U.L*l to 5 1S00| 220| I4ol 29 & !
| ogliform- Bact. Colonies/100 J+u.p. 4 colonlesAan 700| <20l &5 | <} %
llinitv (as CaCO3) mg)y_ 2235 | Sbd 33| 296 2971 313 32 E
Alkalinity as HCO3 ma/ 4 251 392|341 | 35¢| 3823989 |
color apual /is Si115|lo | £ 1S | o o |
TDs mq/ 3| /500 ma/2 338 | av2 |48 g3s |3 [udS | 435
~ mg /8] ' QY4 pd | ool sy joq | sgt | 27
B " mg/8 AL mg/L _le b ] | Joo¥ 6220 63 | 03] .0t
® mg/ s, ' -~ lae| 9.4 11l 32] 2.0 (2.3 { 1.9
zZn mg/ 5] /5 ma/e, .1 el o] g2 ). & | 1)t
A3 mg/ 106 | 22.5] 20,7 30. 11 22,7 2¢,1] 22.5
v - mg/ 1] 0751.010 |.pw} .010) ,02 |, 01

r 2d AN Pwlimaw, n_:: Y S u.:'o-.r St.1ndni;ﬁc_ D.-"f‘..n.urm'.L_.J P R SV A




T rr3 ANUUS TRIES

- A S ST el _No__ G-
ite D~g'd.. See }gﬂ-&éb _
P -__mple':‘ Welin. DepPT. Loy
bmitted By:l/c/ D
:port To: (.o Drrnnn PATE
ANALYSIS REQUIRED GUIDE LIMITS Ynforl 1981 | rage | Suee 122201955 | 1o
pH v6.5-8.5 17x | 7. ox | ¢.§ k[ ux] 9 ux]c.8 ux :,:-;:
{Micxo Mhoc) 1018 19| We 790 RET Hh) R B4 932 Ty
Specirfic Conductance. 25°C 1030 s010] 770 Seo] 10 X208 902 $5 $61l 93¢ 9% 5G x
41 29 9.8 sl LY L3 B2 12| 22 21| 2 as|6S &
oc . mer/ 9 /9.2 163169 604> 131y 12| 2,2 24 7.6 a6z &3
_ToxX | A_q/i cl|- 39 |20 ¢x|®yx “ax Zo&;x S?;x :: ::
c1 mg/ % ¥250 ng/2 757 Se | 39|35 | 39 |45 |&9
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A-4
Hydrogeologic Conditions at the PPG Industries, Inc., Plant Site,
Natrium, West Virginia:

] Excerpt from Geraghty and Miller, Inc., Final Report, October
1982, containing pages 11-18, 22, 23, 25, 27-37, 38-45.

0 None of the attached material is considered confidential by
PPG.
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REGIONAL SETTING

Topography

Natrium is situated. within the Ohid River Valley near
the base of the West Virginia Northern Panhandle. This area
is part of the Appalachian Plateau physiographic province
and, in general, can be described as a highly dissected
plateau or plain characterized by rugged topography, steep
slopes, and strong relief, with elevations ranging from
about 600 feet to more than 1600 feet above sea level.
Stream erosion and transport, in conjunction with weathering
and mass-wasting of slope materials, is largely responsible

for the existing topographic expression of this region.

The Ohio River generally constitutes the feature
qf lowest elevation ?hroughout the area and, thus,,receives
virtually all of the natural drainage via tributaries,
"surface runoff, overliand flow, and groundwater discharge.
Surface drainage patterns in the.region can best be de-
scribed as dendritic, where larger tributaries branch
irreqularly ana angularly into smaller tributaries, -re-

sembling, in plan, the profile of a branching tree.

A notable exception to the rugged topography described

above occurs in areas adjacent to the Ohio River and some

11



of its major tributaries where the deposition of flood

plains and the carving of terraces

into older and higher

glaciofluvial outwash has created relatively level or gently
inclined strips of land that tend to parallel the course of

the river. These land features, which are commonly referred

to as bottoms or bottomlands; are usually best developed on

the inside of meanders (bends in a river) and fringe the

Ohio River on alternate sides throughout its length. Owing
to the flat-laying topography, the availability of water,
. and the close ‘proximity to a major waterway, bottomlands : 1

along the Ohio have long been major centers of population i

and industry in the State. %

Climate

Climate of the area is typical of temperate continental

zones with warm summers and cold winters averaging 73°F

and 34°F, respectively. The mean annual temperature for ?

- this area is about 53°F (Price, and others, 1956}).

Precipitation is ample and fairly well distributed

throughout the year with maximum and minimum rainfall

occurring in summer and fall, respectively. Total annual

--—precipitation in the Ohio- Valley  increases from north

12
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to south. Normal precipitatioh for Wheeling is approxi-
mately 38 inches and for New Martinsville is about 44
inches. There are no available precipitation data for
Natrium; 1t is assumed that average precipitation at

the plant site ranges from 42 to 44 inches per year.

Geology

The Northern Panhandle region is underlain by Pale-
ozoic—age sedimentary rocks consisting mainly of conglomer—
ates, sandstones, siltstones, shales, fresh-water and marine
limestones, and coals, and lessér amounts of chert, iron
ore, and rock salt br other evaporites. Coal deposits,
which mainly occur in Pennsylvanian-age and, to a lesser
extent, Permian-age rocks, have long been recognized as the
greatest mineral resource of the Ohio River Valley area.
chk salt and natural brines of Silurian—age are of local
importance to PPG and other chemical‘industries for the

manufacture of chlorine, bleaches, soda ash, and caustic

soda.

In hilly, more elevated areas of the Panhandle, rock
units are generally ove;iéin byvéifhin to moderately thick
layer of sedentary or residual scil that has been formed

in place by the distintegration of underlaying rocks, and

13
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by the accumulation of organic material. These soils
are usually relatively fertile and well drained and are
capable of supporting woodland, cropland, and pasture.
Owing to the hilly topography characterizing these areas,

soils tend to be fairly susceptible to erosion.

In areas adjacent to the Ohio River, steep valley
walls with outcropping rocks of Pennsylvanian- and Permian-
age give‘way rather abruptly to bottomland alluvial deposits
comprising flobd—plain and river—-terrace features. River
terraces generally represent Pleistocene—age glacial outwash
plains that have been carved into a stepped profile by the
downcutting Ohio River. These features are mainly composed
of sand and gravel and, in areas along the edges of the
valley, may be capped by colluvium (clay and rock fragments)
derived from highlands and valley walls. Lower river
terréces may, in some cases, also represent abandoned flood
plains construéted by the river during past, more elevated
regimens. Such deposits probably contain significantly
greater quantifies of silt and clay than are found in

terraces formed primarily from glacial outwash.

In the Natrium area, three main terrace levels are

present with lower, middle, and upper terrace elevations

14
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averaging 630, 660, and 690 feet above mean sea level,
respectively. The upper terrace is bounded on the east by a
steep valley wall that rises to an elevation of 1300 feet
within one mile. The lower extent of the upper terrace 1is
roughly delineated by West Virginia State Route 2; and the

lower boundary of the middle terrace is similarily defined

i R ml W | T *125Y | 337 T WAL , M

by the Baltimore and Ohio railroad. The lower-most terrace

face is bounded by the Ohio River. These terraces, with the

possible exception of the lower terrace, lie above the

highest expected flood stage of the Ohio River; the Ohio

Raild

River pool elevation in the Natrium area is about 620 to 6§24
feet above mean sea level and, as a result of downstream

locks and dams, tends to remain fairly constant throughout

=

high- and low-flow periods.

The higher river terraces are generaily underlain by 90

to 110 feet of alluvium which 1lies unconformably upon

bedrock of Paleozoic-age. The bedrock materials slope from

the valley wall toward the Ohio River, probably_reflecting

B

the configuration of the river valley prior to aggradation

o

by glacial outwash.

s
gt
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Water Resources

The Ohio River represents the main body of surface

~water in the area and, with respect to volume, constitutes

an almost unlimited supply. The quality of water from the
Ohio River is suitable for many industrial uses; however,
owing to the possible preésence of undesirable chemical
constituents resulting from upstream operations, river water
would probably require some type of treatment before it
would be acceptable for most domestic purposes. Table 1
summarizes the water quality of the Ohio River at Newell
{(north of Natrium) and Ravenswood (south of Natrium), West
Virginig, and of Fishing Creek at New MartinsQille (south of

Natrium).

Groundwater constitutes a major source of water
supply in the Natrium area. The most important water-
bearing unit, the water—table aquifér, is comprised cf the
sand and gravel alluvial materials of the Ohio River valley.
Yields from welis penetrating these éediments are reported
to range from 100 to 500 gallons per minute (gpm), and
natural water quality is generally good with total dissolved
solids concentrations of 500 mg/l or less; locally, water

may be hard and sulfurous (Price, and others, 1956). PPG is

16
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Table 1. Quality of Surface Water in the Ohio River Valley Near Natrium,
West Virginia (Doll, W. L., Meyer, G., and Archer, R. J., 1963)
(All analyses are expressed in mg/1, except pH and specific
conductance, which are expressed in standard units).
chio River at Ohio River at Fishing Creek
Newell, W. Va. Ravenswocd, W. Va. New Martinsville, W. Va.
PARAMETER (1960 mean) (1960 mean) (10/1/60)
specific '
Conductance 360 413 304
Total
issolved
lids 226 255 164
o3 - - 7.4
Calcium 32 39 26
socdium 19. 24 21
Magnesium 9.2 9.6 6.1
Potassium 2.2 2.3 2.2
Total Iron - - 0.3
Manganese - - 0.28
Chloride 15 31 40
Bicarbonate 14 36 75
Sulfate 122 111 23
Nitrate 3.9 3.9 0.2
Fluoride 0.3 0.3 0.2
Silica 7.4 6.9 3.1
Total
Hardness
as Cal03 225 245 118

17
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presently pumping about five million gpd from wells con-

structed into this aquifer.

The Paleozoic bedrock units, which underlay the sand
and gravel aquifer, are also capable of producing ground-
water. Because well yilelds are generally low and water
guality is often poor, these units have not been extensively

.developed as a groundwater supply in the Natrium area.

18
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Table 2. Results of Grain-Size Distribution and Falling-Head Permeability (Kv) Analyses

well Sampling Pérmeability Natural Moisture Gravel Sand Fines Type of
Number Depth (ft) (cm/sec) Content (%) 2-76mm  0.074-2mm  <0.074mm Material
(%) (%) (%)
Mw-5 30.0 - 31.5 NA 26.5 1 60 38 Silty clayey sand
N M-7 60.0 -~ 61.5 NA 16.7 4 94 2 Sand with trace
of gravel
MW-12  75.0 ~ 76.5 NA 8.4 49 40 1" Silty sand and
gravel
MW-15 11,5 = 13.5 3.4'x 1077 20.0 17 20 63 Sandy silty clay
*Mi-16 22.5 - 24.5 2.2 x ‘IO-6 20.6 14 12 74 Sandy clayey silt

*Shelby tube sample

NA - Not Analyzed
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Table 3. Results of Cation-Exchange Analyses

well Sampling
Number Depth (ft)

Type of
Material

Cation Exchange
Capacity (meq/100g)

! M9 10.0 - 11.5
MA-9 60.0 - 61.5

. MA-15 '20.0 - 21.5
Mw-15 50.0 - 51.5

MW-18 15.0 - 16.5

MW-18 40.0 - 41.5

Clay with pebbles

Sand with a few
pebbles

Silty clay
Sand with pebbles
Silty clay

Sand with pebbles

23
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Land surfoce

4 -inch-diometer protective cover

Bentonite /Cement mix

8-inch—diameter borehole

Sand pock and formation cave-in

2-inch-diameter PVC casing

2-inch-diameter, 0.0l0-inch glot,

PVC well screen

Figure 4.

L PVC plug

Typical Monitor-Well Construction, PPG, Natrium,

West Virginia
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DIMENSIONS, IN FEET

MONITOR
WELL
NUMBER A B C
MW~ 525 10.0 150
MW-2 g70 | 300 | 210
MW-3 500 | 300 60
MW-4 560 | 400 50
MW-5 405 | 320 60
MW-6 740 | 400 80
MW-7 830 | 400 17.0
MW-8 830 | 400 35
MW -9 825 | 400 | 200
MW~I0 900 | 300 | 200
MW-11 800 | 300 i70
MW-12 gso | 300 30
MW-13 840 | 300 | 200
MW-14 675 370 180
MW-15 695 | 400 100
MW-16 640 | 430 100
MW-I17 660 | 400 140
MW-18 645 | 400 100
MW-19 890 | 400 120
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Aquifer—-Testing Program

On September 28 and 29, 1981, an aguifer-testing

dasy

program consisting of recovery and drawdown monitoring was
conducted in the northwest corner of the main plant site.
This program, which was aimed at better defining the

hydraulic properties of aquifer materials, utilized process

well 28 as a controlled pumping center and observation wells

28-AM, 28-BM,. MW-7, and MW-8 as potentiometers for moni-

toring changes in water-level elevation (see Figure 5 for

approximate well locations).

For at least three days prior to the test, well

28 was continuously pumped at a rate ranging from 365

to 425 gpm. After taking preliminary water-level measure-

ments in the four observation wells to verify that ground-

- ﬂ"“"i

water levels were not fluctuating, pumping of well 28 was

discontinued. The level of water in wells began to rise and

'i.li'.‘:».' '

the rate of this recovery was measured periodically in the

. i’*f;{.'l'i

four observation wells for the next 21 hours. Due to time

-allotments for the test, it was not possibie to allow water

levels to;reach a non—-fluctuating condition; however, when
the recovery test was stopped, water levels were rising at a

very slow rate. Pumping of well 28 was then resumed at an

average rate of 390 gpm, and water-level drawdown was

27
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Figure 5. Well Locations in the Aqu1fer Testing Area at PPG,
Natrium, West Virginia
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measured in the observation wells over the next seven hours.
At the end of seven hours, the water level in the 28-BM
observation well was still dropping slightly, but levels in

the other three observation wells appeared to be relatively

stable.

It should be noted that prior to and throughout the
aquifer-testing program, PPG supply wells 27, 33, and 55
were in continuous operation; these wells are situated:-
in relatively close proximity to well 28 {see Figure
53) and may have affected water 1levels 1in the observation
wells. This' situation may have caused some anomalies in
drawdown and recovery data, particularly if the pumpiné

rates of nearby wells fluctuated significantly during the

testing period.

Recovery and drawdown data_for observation wells
28-AM and 28-BM were graphically plotted as time versus
recovery and time versus drawdown relationships, and
the Jacobs method was used to calculate values of trans-
missivity (T) and Storage coefficient (S) (Johnson Division,
1975) .

Data from obervation wells MWw-7 and MW-8 were not

extensively evaluated due to a lack of sufficient water-

level response during pumping and recovery. Recovery

29
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and drawdown data for the four observation wells are

presented in Appendix F.

The calculated transmissivity (T) of the aquifer,Abased
on recovery and drawdo#n data from the 28-BM well, was
fairly consistent at 80,400 gpd/ft and 93,600 gpd/ft,
respectively (see Figure 6); assuming a saturated aquifer
thickness (m) of about 40 feet, these values correspond to a
hydraulic conductivity (K) of roughly 2175 gpd/ft2 (10“1.
cm/sec). The storage coefficient (S) determined from
calculated T values is unrealistically high, 0.98 angd 1.23,
respectively; typical S values for water—tabie aquifers
range from 0.01 to 0.35. The high calculated S value

probably reflects aquifer recharge by the Ohio River.

Aquifer transmissivity (T) as determined Ffrom recovery
and drawdown data in the 28-AM well varied substantially at
111,735 gpd/ft and 27,934 gpd/ft, respectively. Owing
to the difference in calculated T vélue and uncertainties
as to what factors may have caused this variation, data
obtained from the 28-AM well are not considered valid will

not be discussed further.

It should be noted that in April 1962, Rawe Drilling

Company alsd conducted an aquifer test using well 28 and

30
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observation wells 28-AM and 28-BM. The reported trans-—
missivity from this test was 539,000 gpd/ft. Inconsis-
tencies 1in the reported data, and the fact that T values of
this magnitude are not typical for the type of materials
comprising this aquifer, make the results reported by Rawe

somewhat suspect.
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SITE HYDROGEQLOGIC CONDITIONS

Geology

The plant site is underlain by unconsoclidated deposits
of sand, silty to sandy clay, and pebbles, which lie uncon-
formably upon a bedrock basé. Results of grain size an-
alyses presented in Table 2 indicate the gross physical
composition of soil samples selected to represent uncon-

solidated deposits.

Throughout central portions of the plant, roughly
parallel t6 Skyline Drive, sediments consist predominantly
of sand and pebbles which extend downward 90 feet or moré to
bedrock. In the east and west (upper and lower) plant areas,
sand 1s generally overlain by beds of silty to sandy clay

which tend to thicken toward the Ohio River and the valley

wall (see Figures 7 through 10).

The coarser soil materials {i.e., sand and gravel) are
composed primarily of quartz and lesser amounts of feldspar
minerals, as.détermined by visual inspection. No laboratory
tests were conducted éo determine the exact mineralogy of
clays and finer soil fractions; however, the low cation -
exchange capacities (7 meq/100 g or less) determined for

clay-rich samples suggest that kaolinite [Alg(Sig010)(OH)g]

33
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may be a primary component (Garrels and Christ, 1965),
Results of cation exchange analyses are pPresented in Table

3.

As noted in the preceaing section, most of the sand ang

represent outwash that aggraded the Ohio River Valley during
retreat of Pleistocene glaciers. Accumulations of finer
. sediments, particularly in areas adjacent to the Ohio River,
may also represent deposition of floodplain alluvium during
more elevated river regimens. Silty to sandy play deposits
underlaying upper plant areas probably, for the most part,
represent locally deposited colluvium and detrital mater-~
ials derived from weathering .and mass-wasting of uplands and
valley walls; rock fragments are common throughout these

sediments.

Aguifer Characteristics and Groundwater Flow

a gravel materials comprising Wells Bottom are thought to
3 Two types of water-bearing zones are present at the

plant site: 1) discontinuous zones of perched groundwater,
3 and 2) the Ohio River Valley water-table aquifer. Perched
Zzones represent unconfined groundwater that is separated

e from the water table by an unsaturated zone. When present,

perched zones were generally situated within silty to sandy
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clay materialg which, due to their relatively low perme-
ability (Table 2), restrict the downward percolation of
recharge waters. The locations and depths of observed
perched-water zones are indicated in Table 4 and on Figures

8 through 10.

The Ohio River Valley water-table aquifer is comprised
primarily of sand and gravel, and constitutes the main
water-bearing unit in the area. The agquifer has been
extensively developed within the plant site and is presently
yielding about five million gallons of water daily, most of
which is being pumped from two main PPG well fields located
in the northwest and southwest corners of the main plant

{(Figure 2).

Data obtained from the aquifer—-testing program in-
dicate that aquifer sediments typical of the central plant
area are characterized by a transmissivity (T) probably
ranging from 80,000 to 95,000 gpd/ft (sée Figuré 6). Based
on an average saturated aquifer thickness of about 40 feet,

this T corresponds to a hydraulic conductivity of about

10~1 cm/sec or greater.

No aquifer tests were conducted in areas of the plant

along the Ohio River. However, in borings immediately
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Table 4, Pérched-Groundwater Zones Encountered During Drilling

*Depth to A *Height of Description of
Perched Zone *Elevation of . Perched Zone Sediments
Boring (ft below Perched Zone Above Water Containing the
Number land surface) (£t above MSL) Table (ft) Perched Zone
Mi=2 15.5. 670 60 Silty to sandy
- ' clay with pebbles
-9
< MW-13 10.0 656 44 Clayey sand
MW-15 11.5 633 21 Silty to sandy
R - clay
MW-18 5.0 ‘ : 635 22 Silty clay

*All depths andg elevations are approximate
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adjacent to the river (e.g., MW-4 and MW-5), the sand
deposits appeared to be slightly more fine grained and more
silty than in central plant areas, and are probably charac-

terized by a somewhat lower hydraulic conductivity.

Prior to development of the aquifer, the water table
probably sloped from east to west with groundwater flowing
toward and discharging into the Ohio River; the exact
configuration of the water table and the depth to water are
not known, however. Pumping of wells has caused the water
table to drop below the level 6f the river. As a result,
watef is now being pulled from the river inta the aquffer{
and is flowing in the direction of pumping centers (see
Figure 11 and Table 5). Therefore, under present pumping
conditions, the water—table aquifer is receiving recharge
from both infiltrating precipitation and the Ohio ' River.
Assuming an average annual precipitation of 43 inches and an
infiltration of 20 to 50 percent of Eotal precipitation,

estimated infiltration ranges from 400,000 to 1,000,000

-gallons per day per square mile. The area of land'receiving-

infiltration-recharge that may eventually reach PPG's wells
is probably less than two square miles; therefore, about two
mgd or less of PPG's groundwater consumption is recharged by

precipitation. Consequently, the Ohio River must be
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Figure 11. Water-Table Contour Map and Groundwater Flow Patterns at PPG, Natrium,
West Virginia (Based on 09-28-81 Monitor Well Water Level Data)}
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Table 5. Water Level Data for Monitor Wells
MW-1 through MW-19 and the Ohio River
(measurements taken 09-28-81)

Elevation

at Top of Depth to Water Elevation of
Monitoring PVC Casing Below Top of Water Table

Point (ft. above MSL) PVC (ft.) (ft. above MSL)

MW-1 690.99 36.19 654.80
MW-2 687.44 ) 77.17 610.27
MW-3 : 640.30 19.92 620.38
Mw-4 637.16 ; ~17.53 619.63
MW-5: ‘ 629.57 ) 7.43 622.14
MW-6 : 646.89 . ' : 36.16 610.73
MW-7. 654.58 45.91 . 608.67
M-8 ' 657.86 48.85 - . 609.01
MW~9 668.46 - 58,97 609.49
MW-10 673.59 63.71 '609.85
MW-11 . 671.56 - : 61.12 610.44
Mw-12 '673.02 - _ 62.08 .610.94
MwWw-13 - 667.56 _ 55.28 612,28
MW-14 649.10 ‘ ' 36.00 - 613.10
MW-15 : 646.01 ) 33.75 612.26
MW-16 640.18 : 27.75 - 612.43
MW-17 : 641.85 29.66 612.19
MW~18 641,87 28.36 613.51
MW-19 667.92 _ '56.36 611.56

Ohio River . NA _ ' NA . app. 624

NA - Not applicable
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supplying at least 60 percent or more of the groundwater
consumed by PPG; otherwise, the aquifer could not sustain

the five mgd that is presently being withdrawn.

Aquifer recharge fréﬁ the Ohio River is reflected by
the steep hydraulic gradient along the plant/river boundary.
Based on the groundwater flow patterns indicated on the
water—-table contour map (Figure 11), there. is no apparent
natural discharge of groundwater to surface-water bodies

in the vicinity of PPG's main plant.

Observed fluctuations in the temperature of groundwater
samples éollected from supply wells may be a further
indication of inflow from the Ohio River. In aguifers
receiving recharge mainly from precipitation, groundwater
temperatures tend to remain fairly constant throughogt
the year, and are generally about the same as the average
annual air temperature. However, at the PPG site, samples
collected over the past two years from many of the supply
wells have exhibited inconsistencies in temperature (for a
given well). The most plausible explanation is that surface
water, which does experience a significant degree of
seasonal variation in temperature, is being pulled into the

water-table aquifer.
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In addition to the water-table aquifer, the plant
site is also underlain by a bedrock aquifer system at a
depth of about 160 feet., In the mid-to-late-1950s, PPG
installed several wells into this aquifer to determine its
potential as a drinking water source. However, well yields
were low (3 to 15 gpm), and natural groundwater quality was
undesirable due to high TDS concentrations (Charles bDrum,
personal communication, 1981). Consequently, the wells were

taken out of service and PPG has made no further attempts to

develop the bedrock aqdifer.
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1.0 BACKGROUMD INFORMATION

The surface impoundment a* PPG's Matrium, West Virginia, nlant site was
initially used (from 1943 until about 1960) as a storage basin for sodium
chloride brine produced from deep wells tapning Silurian-age deposits. During
this period, the impoundment was concrete lined. After more than a decade of
retirement, the facility was refurbished and equipped with a low-permeability
synthetic 1iner,'and has been used since 1970 to contain waste flow from the
plant's mercury cell, chlorine circuit. Fluids currently entering the pond
have a brine-type composition, and are characterized by a high pH (11.5 to
12.0) and appreciable concentrations of dissolved mercury (350 micro-gram/liter
range). The mixed mercury waste within the pond is precipitated as mercury
sulfide and the resultant clarified liquid is treated via carbon filtration
prior to discharge into the Ohio River. The Mercury Pond is periodically
cleaned and the liner has been replaced once.

The Mercury Pond facility is situated upon naturally high ground located
immediately adjacent to the east valley wall of the Ohio River. Beneath this
area, the alluvial aquifer (the uppermost water-bearing unit) abruptly pinches
out (or becomes very thin) against the steeply risina hedrock deposits of the
valley wall. Owing to these conditions, the monitor-well boring installed
topoaraphically upgradient from the Mercury Pond (GM-3) failed to intercept the
uppermost aquifer; i.e., bedrock was encountered at an elevation higher than
the water table. This necessitated the use of an alternative sampling location
(GM-0) to characterize background-water quality at the Natrium site.

The GM-0 (or STB) well, also referred to as the "reference" well, is a
plant pumping well and is located roughly two thousant feet west of the Mercury
Pond, toward the Ohio River. In selectina this well to represent background-
water quality, several important criteria had to be met. The well had to be
situated so as not to intercept groundwater emanating from beneath the Mercury
Pond and water produced from the well should represent natural aquifer
fluids, and not induced recharge from the Ohio River. Unfortunately, site

genlogic conditions did not permit compliance with another important criterion;



namely, the background well and the three downgradient monitor wells (GM-1,
GM-2, and GM-6) should be installed into deposits of similar lithology.
Downgradient wells are installed through predominantly silt- and clay-rich
materials largely derived from weathering and mass-wasting of the valley wall
(rock fragments are common); whereas, deposits beneath the GM-0 location are
probably comprised mainly of clean sand and gravel representing glacial outwash
(geology beneath the GM-0 location is inferred by nearby wells for which logs
are available).

Results of the groundwater monitoring program conducted under 40 CFR 265 ’
Subpart F (detection monitoring) indicate a statistically significant
difference in water quality between the background and the downgradient wells;
specifically, downgradient Wells GM-1, GM-2, and GM-6 contain higher
concentrations of TOC and are characterized by higher specific conductivities
than were observed in the GM-0 backaground well. However, supnlemental water-
quality data generated throughout the course of 1982 detection monitoring
(Table 1), and recent data generated as a result of this water-quality
assessment program (Table 2), suggest that:

1) Higher-than-background TNC levels in downgradient monitor wells are Uiho. }
probably reflective of differences in 1ithology between the background
and the downgradient monitoring areas, and

(Jo%*

2) Significantly higher SC levels in downgradient wells are probably
related to seepage that occurred several decades ago, when the pond
existed as a cement-lined brine storage facility.

The specific rationale behind these interpretations are discussed in more

detail within the following sections.

TOTAL ORGAMIC CARBOM AMALYSES

Total Organic Carbon (T0C) values in groundwater can reflect natural, as
well as artifically induced, sources of organic carbon. In uncontaminated
groundwaters, natural TOC levels typically range from <5 to 10 or more
milligrams per liter (mg/1), but values of several times these amounts are not
uncommon in systems containing relatively abundant quantities of organic matter

(e.g., peat).
B =



In general, clays and other fine grained sediments normally tend to contain
a greater proportion of organic matter than is usually present in sands and
coarse grained deposits. This trend, in part, probably reflects differences in
energies of depositional environments. In relatively low-energy, clay-
depositing envircnments, sediments generally experience lesser degrees of
winnowing and reworking than occur in relatively high energy, sand-and gravel-
depositing environments. Also, organic matter may be less readily decomposed
in rlay and silt deposits than in sands, because of reduced aeration {and
oxidation) within fine-grained sediments.

Average TOC values determined during 1982 detection monitoring of
downgradient monitor wells GM-1, GM-2, and GM-6, were 17, 7 and 10 mg/1,
respectively, as opposed to an average of about 3 mg/1 in the GM-0 background
well (Table 1). In data from the recent water-quality assessment program
{(Table 2), average TOC values were 8.6, 4.4, and 6.5 mg/1 in the three
downgradient wells and 1.3 mg/1 in the background well; the average TOC level
for Mercury Pond fluids was about 4 mg/1. All of the recorded TOC values afe
thouéht to be within a natural range.

Based on the analytical results presented in Table 2, the Mercury Pond
does not appear %o represent a likely source for higher-than-background TOC
tevels in downgradient wells, because fluids contained in this impoundment are
characterized by appreciably lower TOC values than are typically found in
groundwater sampled hydrau]icé]]y downgradient from the Mercury Pond facility.
Because PPG has not stored or disposed of any synthetic organic compounds in
the Mercury Pond area (as evidenced by Tow TOX values in Table 1 as well as the
ordganic analysis presented in Table 3), it is reasonable to hypothesize that
differences in TOC levels between the background and the downgradient wells

reflect natural variations in groundwater quality that result from differences

__in lithology; i.e., downgradient wells are installed into clay- and silt-rich

deposits whereas the background well is constructed in predominantly sand and
gravel deposits. Also, downgradient monitor wells are located in relatively
close promimity to valley wall bedrock deposits and associated layers of coal,
a concentrated TOC source material and coal fragments were noted in several of

the 1ithologic legs prepared from downgradient well borings.

Based on these findings, TOC and TNX are not likely to be viable parameters

for the detection of leakage.
-3 -



SPECIFIC CONDUCTANCE AMALYSES

Specific conductance (SC) is a measure of the ability of a fluid to conduct
an electrical current (expressed in micro-mhos per centimeter), and is an
indication of the ion concentration in a solution; as the ion concentration
increases SC also increases. Inspection of averaged 1982 monitoring data
presented in Table 1 indicates that significantly higher SC Tlevels in
downgradient monitor wells primarily result from higher-than background levels
of sodium, and to a lesser extent, chloride, magnesium, and iron. Bicarbonate
also appears to be elevated in downgradient wells; however, this ion is less
closely related to SC (Hem, 1970), and it is uncertain how bicarbonate may
influence observed SC trends.

Natural sources of sodium in groundwater include sodium-bearing minerals
like plagioclase feldspar and halite (which also represents a main chloride
source). However, sodium levels in downgradient wells are more tharan order-of-
magnitude higher than found in the GM-0 background well, and it seems unlikely
tha* a difference of this magnitude can be totally attributed to natural
variations in groundwater quality between the background and downgradient
monitoring areas.

Comparisons of analytical data presented in Table 2 also tend to rule out
the Mercury Pond as a probable source for relatively high sodium and chloride
levels in downaradient wells. If the Mercury Pond had been losing fluids to
the underlying aquifer system, particularly in an area where the aquifer is not
very extensive, it is expected that groundwater receiving this seepage would
begin to acquire quality traits reflective of the composition of the effluent.
As can he seen in Table 2, groundwater obtained from downgradient. monitor wells
has a vastly different chemical makeup from that found in Mercury Pond fluids.
In particular:

(v d

® Downgradient monitor wells exhibit a near-neutral pH (7.0 to 7.3); ,{wv“
whereas, fluids in the Mercury Pond have a very high pH (11.6 to 12.0)

@ Dissolved mercury is present at appreciable levels in pond fluids ot
A\
(about 350 ug/1), but is essentially absent in downgradient monitor wells



~

® Mercury Pond brine contains high concentrations of sodium and chloride
with Ma/C1 ratios ranging from 0.72 to 0.76 (tfypical of a NaCl
source); whereas, groundwater in downgradient wells has substantially
greater proportions of sodium relative to chloride, with Na/C1 ratios
ranging from 1.6 to 6.8

The latter observation {s’especia11y important in discounting the Mercury
Pond as a probable cause of water-quality differences in downgradient wells,
Because natural source materials for sodium and chloride are not believed to be
abundant in the alluvial aquifer system, it is reasonable to expect that Na/Cl
ratios in groundwater receiving brine-type effluents would gradually become
similar to that of the brine, even though ion concentrations may be
substantially lower; i.e., brine effluent entering the system would probably
have a significant enough contribution to the overall sodium and chloride
levels that it would tend to control Na/Cl ratios.

The above reasoning would also rule out past brine storage.practices (i.e.,
1943 until about 1960} as a likely source of relatively high sodium and
chloride levels in downgradient wells. However, it is important to keep in
mind that seepage from the old facility would have been eliminated more than 20
years ago {(when the facility was initially closed) and it is possible that
natural mechanisms operating within the subsurface system have acted to change
the relative proportions of sodium and chloride ions that were introduced via
brine seepage.

One possible explanation for hoﬁ such a change might occur relates to
differences in the retardation factors for chloride and sodium. The chloride
ion, owing to its small size and negative charge, behaves very conservatively
within the groundwater system, i.e., it is not readily removed from solution
via sorption or precipitation, and is potentially very mobile (relative to
other ions). Sodium is also fairly conservative, compared to other cations,
but is considerably more subject to attentuation than the chloride ion. This
is largely because sodium is adsorbed onto mineral surfaces having appreciable
cation exchange capacities {e.g., clays) (Hem, 1970), especially at high
concentrations where the sodium ion may tend to replace other adsorbed cations
(e.g., calcium and magnesium). Consequently, it is reasonable to assume that a

clay-rich system receiving brine effluents would tend to preferentially retain

-5 -



sodium, relative to chhloride. It also follows that, once the source of
effiuent is eliminated, chloride ions should be flushed from the system more

readily than the adsorbed sodium ions.

A related, possible explanation for why sodium is now back into solution
{i.e., a dissolved groundwater constituent) at higher-than-background levels is
that dissolved sodium ions, having been preferentiaily adsorbed onto clays when
introduced at high levels {i.e., during brine seepage), have dropped in
concentration (due to source elimination) to a point where adsorbed sodium is
now being replaced by more strongly attracted cations. This condition is
roughly analegous to the operation of a water softener, where the adsorbing
medium, having been flushed with a high sodium solution to replace calcium and
other cations, begins to release sodium as hardness-contributing parameters are

adsorbed back onto the medium.

Because of the persistent presence of past salt contamination, monitoring
for sodium, chlorides or specific conductivity will Tikely result in false
positives and consequently these are not valid parameters for monitoring the

mercury impoundment.



. TABLE 1.
AVERLRGED RESULTS OF WATER-QUALITY ANALYSES CONDUCTED DURING 1982 DETECTION MONITOKIWNG
AT THE PPG MERCURY POND
(averages represent mean of 1/4/82, 5/10/82, 8/3/62, and 11/15/82 water—quality data;
all valucs are expressed in mg/l unless otherwise specified)
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. TABLE 2.
RESULTS OF CHEMICAL ANALYSES CONDUCTED DURING THE PHASE I WATER~QUALITY ASSUSSHMENT
AT THE PPG MERCURY POND
(all values are expressed in mg/l unless otherwise specified)

Well e sC ¢ 105 l?ﬁgf o, €1 50, ha K Ca ¥ Fe n 8i0, Hg Lo/l
locaticn  fstd. units)  (urhos/om) (as (,acoJL) (u/1}
10419783 Saisle Sct

Gi-U 6.9 678 1.2 425 212 259 19 84 - - - - - - - - -
ri=1 7.1 1158 9.0 650 602 734 18 <10 122 1.4 100 29 0.1 1.0 11,5 <0.5 6.8
-2 7.0 1355 5.7 758 596 7227079 <0 172 3,0 99 ‘3 09 1.7 13.4  <0.5 2.2
(16 7.3 1050 7.4 635 207 253 61 168 97 2.7 98 16 <0.1 0.7 8.5 <0.5 1.6
13 Fond 11.6 91625 4.0 BS950 1424 1737 49000 1640 35200 19.4 13 <1 <0.1 <0.02 31.4 347 0.72
10/27/83 Sunple St

-0 0 79 1.4 485 202 6 27 84 - - - - - o = - -
311 7.2 1178 8.1 675 599 73149 <0 123 1,5 103 28 107 1.1 11.8 0.5 2.5
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(-6 7.2 1055 5.5 610 202 246 69 177 X X X X X X X X X
HJ Vond 12.0 61500 3.9 52400 5854 7142 29000 B840 22000 17.4 16 1 0.1 <0.02 19.3 350 0.76
Fean Fvercge of 10/19/63 and 10/27/83 Data
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Gr-2 7.0} 1262 £ a4y 131 f osse A T P B24 A0 ) 188 a3 f 9%} 22 f3.091.68£ 13.64 0.5 23 P
- 7.1 1053 6.5 623 205 %0 65 183 970 2.7 9BE 16% <0L1% 0,7 B.S% 0.5 1.6*
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X Insufficient sample volume for analyses

* Value kased entirely on 10/19/83 data



TABLE 3
Organic Analysis of the Hg Pond and Downgradient Wells

TOC

(Analysis in ppm)

8/3/83
Hg Pond -—
GM-1 1z
GM-2 --
GM-6 -

Halo-0Ore &

{analysis

Methylene Chloride
Trans-1,2-Dichloroethane
Chloroform
Cis-1,2-Dichloroethane
Carbon Tetrachloride
Benzene
Trichlorocethane
1,1,2-Trichloroethane
Tetrachloroethane
Bromoform
l,4-Dichlorobenzene
1,2-Dichlorobenzene
l,1-Dichloroethane
1,1,1-Trichloroethane
1,2-Dichloroethane
Monochlorobenzene
1,1,2,2-Tetrachloroethane
1l,3-Dichlorobenzene
Hexachloroethane
1,2,4-Trichlorobenzene
1,2,3-Trichlorobenzene
Unknowns

Volatiles

Aromatics

ND = none detected

10/19/83 10/27/83
4.0 3.9
9.0 _ 2.1
5.7 3.1
7.4 5.5
Benzene
in ppb}
Natrium
Mercury
8-3-83 EPA Pond
GM-1 GHM-6 3/23/84
10 11.1 4
ND ND <1
.916 1.60 6
25.4 53.4 <1
1.27 2.12 <1
4.10 7.0 20
10.7 24.2 3.0
11.0 24,5 <1
28.9 26.0 3
3.40 5.91 <1
5.0 8.0 <10
10.1 15.7 <10
ND ND <1l
.688 ND <]
25.4 53.4 <1
ND ND <10
ND ND <10
ND ND <10
ND ND <10
ND ND <10C
ND ND <10
<10
ND ND
ND ND

Analytical method on following laboratory report
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2.0 WELL INSTALLATION AND SAMPLING AND AMALYSIS PLAN

2.1 INTRODUCTION

In the review of the detection monitoring data from the Mercury Pond, PPG
recognized that the comparison of the background well (GM-0) with the three
downgradient monitor wells (GM-1, GM-2, and GM-6) may result in false positives
with respect to the monitored parameters. Recent comments from State
requlators also convey this concern as well as a concern with the placement of
the three downgradient monitor wells which the state alleges may not insure
immediate detection of effluent releases from the Mercury Pond: facility.
Fina1ly, on March 8, 1984, the U.S. EPA filed a complaint aganst PPG pursuant
to RCRA essentially adopting the position of the State on well locations and
further alleging violations of procedural requirements under RCRA.

In order to resolve these concerns, avoid Titigation and prolonged
proceedings, and create a reasonable monitoring program acceptable to all
parties, PPG agreed to prepare a modified plan which would address the
agencies' concerns and result in a plan more specifically tailored to the facts
at the mercury pond.

2.2 MELL INSTALLATION PLAN

PPG proposes another attempt to establish a background monitor well
topographically upgradient from the Mercury Pond. Although PPG and its
consultant made a reasonable judgment in 1981 that the watar table was not
éccessib1e in this area, this action will satisfy the concerns of the state and
EPA that PPG "insure" that no topographically upgradient well is possible. To
achieve this, PPG will install two additional wells straddling the original
_uparadient well GM-3 in the area above the pond (See Figure I - Points A & B).

Installation of these two additional wells topographically upgradient is
an attempt to discover a discrete section (i.e., an incursion of the water
table on the bedrock) with a sufficient yield for sampling. These wells are
expected to be dry and unsuitable for monitoring, but will provide assurance
that no upgradient well is possibie in the immediate vicinity of the pond.

- 10 -



If these wells fail to produce an adequate groundwater supply for
monitoring purposes, an alternative location will be selected for the
installation of the background well. This alternative background well
Toc~tion will be somewhere along the base of the valley wall, north of the

pond, in the same aquifer as the downgradient well and far enough from the pond

to insure that the aquifer is not affected by extraneous constituents or the
pond itself (See Figure 1 - Point C).

One of these three wells will be selected for background monitoring
depending on yield and conditions.

The aaencies also raised a concern about whether two of the existing three
downgradient wells (GM-1 and GM-6) were too far apart. PPG feels that these
wells are adequate to detect any leaks from the pond, but to satisfy these
concerns, an additional well will be installed roughly midway between existing
wells GM-1 and GM-6 (See Figure 1 - Point D). Since there has also been
concern on the part of the state of any perched water zones, a neighboring,
shallow well will also be installed if a perched zone is encountered during
drilling of the deeper well (See Figure 1 - Point E).

A1 of the new deep wells would be installed to bedrock; well depths are
anticipated to be about 50 feet at the upgradient locations (Fiqure 1 - Points
A&B) and about 90 feet at the other locations (Figure 1 - Points C&D). These
wells will be constructed using two-inch-diameter PVC casing and well screen,
and will be fully penetrating (i.e., screened from the top of the water table
down to bedrock - See Figure 2).

Monitor wells will utilize formation collapse and/or clean silica sand as
the screen pack material. This pack shall extend at least 10 feet above the
top of the well screen. The screen pack shall be capped with a plug (at least
one-foot thick) of bentonite, or bentonite and neat cement to prevent seepage
of surface fluids into the well. Formation cuttings will then be used to fill

the borehole annulus to a level at least five feet below ground, and a cement ;f ;5

plug will be installed up to ground level. A1l above-ground well casing shall
be protected with steel covers.

- 11 -
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PPG will continue to use the existing monitor wells which have been

utilized for RCRA comg]iance to date. These include downgradient monitor wells J’j
GM-1, GM-2, and GM-6 whose locations are shown on Figure 1. These wells are *ﬁ 7
installed into alluvial deposits to depths of about 96, 99, and 75 feet, /C 6 1*F
respectively, and are each equipped with a ten-foot- long screen section that W
intercents the water-table aquifer (See Figure 2). 4»(®

Vﬂ

2.3 SAMPLING AND ANALYSIS PLAN

Facilities to be included in the sampling and analysis program include:

existing downgradient monitoring wells GM-1, GM-2, and GM-6; the new deep
downgradient monitor well (Figure 1 - Point D) and one of the new backaground (;Z
wells (Figure 1 - Points A, B or C). All samples shall be collected in
accordance with the document titled “Sampling and Analysis Plan for the PPG
Mercury Pond, Natrium, West Virginia," which was prepared by Geraghty and

Miller, Inc., in 1981 and submitted to both state and federal agencies.,

As described in Section I (Background Information) the utilization of
specific conductivity, TOX and TOC parameters cannot accurately characterize
any leakage emanating from the pond .and any attempt to use these pég}ameters
results in false positives under the applicable regqulations. In jnitial
discussions with EPA Region III, PPG indicated that sulfide might be a suitable
parameter to analyze in downgradient monitoring wells to detect leakage. After
further consideration, it appears this would not be a good choice. The pH
range necessary for effective operation of the pond, necessitates maintaining
the sulfide content between 0 and 1 ppm. Higher Tevels of sulfide form mercury
polysulfides which are soluble. Most or all of this sulfide excess will be
oxidized in the pond and would not reach the monitoring wells even if a leak
occurred.

PPG proposes the use of two key chemical constituents which truly reflect
the composition of the pond waters. These include:

pH - Since the fluids in the Mercury Pond have a very
high pH (11.6 to 12.0); and,

Mercury - Since dissolved mercury is present at appreciable
_levels in the pond fluids (about 350 mg/1).
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Evaluation response and reporting of this date will continue to follow
the prescribed methods as specified under 40 CFR 265.93 and 265.94,

To examine the perched water zones, PPG also plans to monitor all existing
shallow wells GM-3, GM-5 and GM-7, a new shallow well (Figure 1 - Point E) if a
perched water zone is encountered while installing the new deep downgradient
well, and any existing and active seeps adjacent to the pond. These samples
will also be analyzed for both pH and mercury under the same program.
Coliection and evaluation of this data, however, will be dependent on adequate
sample volumes. A summary of this program is presented in Table 4.
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Figure 2. General Construction of Downgradient Monitor

PPG, Natrium, West Virginia.
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TABLE 4
SAMPLE COLLECTION AMD ANALYSIS PLAN

New Upgradient &

Parameter Downgradient YWells GM-1, GM-2, GM-6 GM-3, GM-5, GM-7, Seeps

A. First Year

pH : 4 replicates
each quarter

Mercury 4 replicates

each gquarter

B. Second Year

pH . 4 replicates
twice/year
Mercury 4 replicates
twice/year

4 replicates
each quarter

4 replicates
each quarter

4 replicates
twice/year

4 replicates
twice/year
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3.0 SUMMARY

The primary objective of this modified monitoring plan is to address the
concerns expressed by the state and federal agencies notwithstanding the fact
that the current well system is, in PPG's opinion, adequate. To achieve this,
a number of new wells will be installed. In addition, parameters selected in
this proposed program were chosen as those constituents which could accurately
characterize any potential leakage and eliminate false positives under the RCRA
regulations.

The key components of this modified plan primarily consist of the followinag:
%iﬁ.nc.'c' 7
® Installation of two additional topographically upgradient wells in an
attempt to discover a discrete sectionwith sufficient water yield for
sampling. These two wells are expected to be dry and unsuitable for
monitoring, but will at least provide assurance that no upgradient

well is possible in the immediate vicinity of the pond.

® Installation of one "upgradient" well to the north of the pond which
should contain groundwater in the same aquifer and lithology as the
downgradient wells, but which does not actually pass under the
impoundment. One of these three upgradient will be selected for
monitoring if yield and conditions are satisfactory.

® Installation of one downgradient well, essentially midway between two ;7
of the existing three wells (GM-1 and GM-6). This well will be '
completely screened in the aquifer/water table.

® If perched water is discovered during the installation of the deep
downgradient well, a neighboring, shallow well shall be installed and

monitored for mercury and pH.
@ A1l existing and active seeps will be monitored for mercury and pH.

® With respect to the wells, rather than monitor for pH, specific
conductivity, TOX and TOC, PPG will monitor for mercury and pH.
Specific conductivity, TOX and TOC result in false positives and
should not be part of any monitoring program.
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